General Informations
Zn(NO 3 ) 2 ·4H 2 O (Fluka) was used as received. N,N-diethylformamide (DEF) was distilled from phosphorous pentoxide and stored under argon.
Powder X-ray diffraction (PXRD) patterns were collected in transmission geometry with a STOE STADI P diffractometer operated at 40 kV and 30 mA with monochromated Cu-Kα 1 (λ = 0.15405 nm) radiation and with a scan speed of 30 s/step and a step size of 0.1°.
The supercritical drying process was performed in the following manner: Prior to the supercritical drying process, the reaction product was washed with DEF and placed in EtOH (abs.) to exchange the guest DEF molecules with a solvent miscible with liquid CO 2 . The ethanol was replaced and the samples were placed in a Jumbo Critical Point Dryer 13200J AB (SPI Supplies). The occluded ethanol was exchanged with liquid carbon dioxide (purity: 99.995%) at ~ 15-20 °C for about 20 hours. Around 120 bar above the critical point, the supercritical CO 2 was released. The dried samples were transferred to a glove box.
Prior to all physisorption measurements the samples were activated using supercritical CO 2 and additionally evacuated at room temperature. N 2 , CO 2 and H 2 physisorption isotherms were measured up to 1 bar using a Quantachrome Autosorb 1C apparatus. High pressure H 2 adsorption measurement at -196 °C up to 105 bar was performed using approximately 0.3 g sample on a volumetric BELSORP-HP apparatus. High pressure CH 4 adsorption was studied using a magnetic suspension balance (Rubotherm Co.). Adsorption of n-butane was performed with a micro-balance (B111, Setaram) at ambient conditions. High purity gases were used (N 2 : 99.999%, H 2 : 99.999%, CH 4 :
99.5%, n-C 4 H 10 : 99.95%).
Thermogravimetric analyses (TGA) were carried out under air atmosphere using a Netzsch STA 409 thermal analyzer. Infrared spectra (IR) were recorded in diffuse reflection geometry using a BIORAD Excalibur FTS3000 (Varian Inc.) infrared spectrometer. Elemental analysis (C, H, N) was performed with a CHNS 932 analyzer from LECO. The oxygen content was determined by coupling of the CHNS 932 analyzer with the pyrolysis furnace VTF-900. The respective metal content was determined with an ICP-OES Vista RL apparatus from Varian Inc. The phase purity of the product was further confirmed by PXRD and thermogravimetic analysis. 
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Fig. S10 X-ray powder diffraction patterns: calculated from single crystal data (black); as synthesized DUT-13 (orange); after supercritical drying using CO 2 (green); after high-pressure H 2 and CH 4 physisorption (red); after once N 2 physisorption (magenta); after thrice N 2 physisorption (brown);
after CO 2 physisorption (blue); after twice n-butane physisorption (purple). 
